This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

■ • . 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

. BLACK OR VERY BLACK AND WHITE DARK PHOTOS 
. GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 

« 

As rescanning documents will not correct images 
please do not report the images to the 
Image Problem Mailbox. 



THIS PAGE BLANK (Uspto) 



d9) &*m%f¥fjT ( j p) 



#^¥6-38493 

(43) teffl 0 spjjfc 6 # (1994) 2./J 10 0 



(51) Int. CI. 5 Mt8UE* FI 

H02K 37/14 535 K 9180-5H 

15/03 H 7429-5H 



I 



(2i)ttlM9 


#JB ¥4- 225304 


(71) IB 


IA 


000002185 


(22) ffiP 0 


*P/£4#(1992) 7^310 


(72)36 


^# 


msctSia;iiK*ia;ii6TB 7#35-j§- 


(3i)«5t*±3S 


*§■ *5NK¥4- 151416 






X3KffiAJilK4i:aJil6TS 7#35^y~— 


(32)®5fe0 


¥4 (1992) 5^180 








(33)«fe*3i!R 


S 0* (J P) 


(72)55 




3ftK«ftJHK*i&Jl|6TH 7#35-^-y~— 






(72)35 




^f]5p p p>ll|IK^D p a JII6Tg 7§35^§-y~~ 




* 


(74) ftJffi A 


mm Mm 



(54) [»93<D£»] 777tV^^Mn-^-7^7 FOf teft 



(57) [KM] 

lift] m&(Dtt&Mf&^Zm%t<OX7 L ~*='T$:^[ 

Rttbixfc;*^ tr^^e— *tc:fci^-c, f^rvhh 




( 2 ) 

1 

ft l OfflSrMtS^f-^a TXtfft 2 

E# ATUcjf ALfcRfci±En-*^*y h<0*JKffii 

^OJilBffATL^, ±Bn — hfc 
ifAL, 20 

[if 5 I «ttftT?fc «9 . n-*-^*:y h£lfA-r 
5^fA&as^&£;h,£fc:^i=^^:, JiEn^y^y h§r 
±IEffiA7L^if ALfcBSKJifEn — h<Dmm 

^jfAdPLdS^^tti:*^, ±Eo^^^yhi± 

Elf AJL»£j*ALfc[Rte±En— f^ft® 
0^*ffi«^»l^i-5±E»A?L«>rt«ffi^8tffl*»* 
Ifefla- * OJiEJf A?L1C f 40 

mi~z>z tiz-xv , ±E*«3-^<o_bEstgptc*riRib 

-bElf ATLJJiffiAbfclR^JiEo — Y<omM 



^Bg5p6 - 3 8 4 9 3 
2 

«i«*ii«i-£r.fcfc:J:SK ±E#«3-**>±E#« 
ttflcXtt±E»«fBl2i*rfil Ufc#«ffi^«i#«tS«Sr«* 

[0 00 1] 

t£*ogtffi (Hi 2-814) 
*WsflS«BfcUJ:5 trsWB (Hi 5-Bl 7) 

fc«>0>3MB! (Hi, H2. H3XI5H 

5) 

fEJB (Hi. B5&t*H7) 

nmm 

(1) ftl^J609 (B1-B4) 

(2) m2mmm mb-bi d 

[0 0 0 2] 
[0 0 0 3] 

MMbIU S ?>l:7f - ^ = 7 5 AfttJ« 5 B It* 
Z>m 1 ffi<Z)3>f/l/36 ir. =>f^al?lfV7^=«>fyV'8Sr 
i0U ^ ib(^f-^ 37 9 AM9 B 5rM 1X4 
Sft2tB<D=3-</V§Pl 0 irdS^tt^ttS^90° OfefB 

^jwt/^v^^i i rti::HjfeS;tvcv*£ 0 

[0 0 0 4] *fcS*^!>^^l 1 tC^UTttS 1 2 

[0 0 0 5] ci^-eH l 3 5 ^ifso^ 

/VS : |5 6fi2o(0^x—^ 5 A&T/5 BlCj;oT#f/& 
ttf 5 ATXtf 5 B T^MSntV^. :(Dffif5 

A T Jtt*-5 b TSr - t tt -eix a tr v 2 (DrtIM fc: 

}f Ai~£ <fc 5iatXf-^375AM5 BSrSRa 
-Y A* # tfV 2 ft* -T 5 0 
[0 0 0 6] */tft2ffi^)=i^/^ffl 1 0fc*5V^T 
KlLT\ ^r-^ ^ 7 9 A&i; 9 B (JKi^tlf tltW 
9 ATM9BT«^*ltV>5 0 :<D1W9AT 
9 B T^r^tt^ftt^^/ix^tr^ 7 <DftmWW\Zt$ A 
t5^5lCtTXT-^37 9AW9B?:^3^/i, 

/Kb*V7tc^-T5o 

[0 00 7]Klt^T^^75A, 5BM 
9 A. 9 B<Drt^{H!»rn— h 1 6£HMSSffi 



( 3 ) 



— ^37 5 A, 5BM9A, 9BcO^# 
5 AT, 5BTW9AT, 9 BT^fSi 

■ 

[0 008] ir-Cil 4l^fJ;9l^ u — ?-?lf* 
A^£/^0^-f S >-?XAJ)-tZ>C- k\z£<9 , 10 

W)'*/^* \z.ttfc vizard ygttz rtn—*-^ v h i 

[0 009] 

(Ull 5 (B) ) , Klffi<Z)3>r/Hf|5 6Xt/fK2ffi<0=i 
-Yaffil 0&*7- — *^T5 B&tf9 Afcl^Tlffftft 

<45ll«#*ofc l 

[ooio] coRSffi^SrWati-^fe^Cxo— o^Jifei: 
tt> Hi 6lc*-fJ:5^»iffia^SR2«(0#3>r/u 

»6Xt5i o<os^ic#rn]-r£n — y 1 6 

w<DJ:5^-rttf^|gIi 6 (B) M^-TJ: o \c^^C/U(Dm 

=i^/w*|S6&r/l OO^^tcMfRl-rSn — 
Y<O^M<r>n^^\^M 1 6A$:MlT^3^/wg 
^SSlcn — #^if*y h 1 6dSafi»LT*H«gL*v^J: 5 

5 * *ft ± * iD X* ife *s JS »{ b U T ^Stt *s « < * 

o-^v^y h 1 6^gr£o@(E«T?ft^ 40 

[0 0 11] *^P^f^±0^5r#itUT^^ttfctO 
[0 0 12] 

*=»r5A. 5B N 9A, 9BiS:f U *T—*ziT<D 50 



ftB|5p6- 3 8 4 9 3 
4 

XT-w^r**- * 2 o ic^sv^-c, mi<om&i&f&'tz> 

9 AO«^SlC*f|Sllfcn- 9^rir*y Y 1 6 £>5gpflBffi 

[0 0 13] *fc**Wfc::|8^Ttt\ «9ifi«NBfJ 
xi~-9**?*y Y i 6©K«o*ff«tc:»*-r5 J: 51- 

[0 0 14] £fc*$S^C:fc^Tti:, gfl^NBO 

[0 0 15] *fd^^iC*3V>Tfi. D 

u — *-??*? Y 1 6*lf A7L3 4 1-f? AltS 

A?L3 4lC x d-^v^7M6^AU fla- 
^ 3 0^KJtfett^*«3-<^3 7 ^#««flt*5i«i- 
SrfcKl.fc'K ^f&3-^ 3 0tf>KiI?L3 6<DHPJC^f 
[RlLfcn-^^^y h 1 6<0«aEffiJcM*«|g«NB 

[0 0 16] *fc#J»HRl*JV^TW:^ «tt»"Cft*). n 

— Y 1 6 SrJf A-t"5J*A7L5 4^5^*^ 
u — *<*ry*y Y 1 6£rifA?L5 4l£#Abfc 

z&w^m&foB 2&^-tzmm.B~-? 5 oojfA?L 

0 H bHfcfi 33 ^ 5 3tC3grBI«MSrii«"r5w 

^ Id <fc . #83-^ 5 0O*8ttft5 2 t^Ufcn 

[0017] *fc*»w^c^3v^■ctt. «ttff-efto. a 

— h 1 6£ifA-t-£JfA?L5 4dS^*ttfc 
^fC. n — Y 1 6 Srif A7L5 4IC#ALfelS 
ten — 9^>f*y Y 1 6 0^^®<Dgf^&gjC^tfS]*r5 
»A?Lort»ffi^»fflJ5 7 Sr^fi)cbfe«^3 — ^ 5 50 
»A7L5 4fc: % n^7^7M6^AU Sf^3 

— ^5 5 ^^^(btbt^^^^/^S 3lc«BI«ifESrii« 

irtdi *«3 — ^ 5 5^5 7{C«-fSjbt 
o — Y 1 6 0»«ffitcfti»«««S:?gfiKu* 

o-^^n^ M 6 8tS i 9 fcn o 
[0 0 18] &-tt*&W\z:t3\,*X^ «tt*t?4 9, n 

— h 1 6 4:ffAi-^if A?L5 4^^$tvS 
d — #^r?*y Yl 6SrJ¥Aa5 4Jc^fAUfc 

Kt-n — *~*r?*y Y 1 6 ©#«B(D@fSte«fc»|R]-r 
S{fcttl£#flM4#5 2Xli»»5 7^r^T-r^^3-^ 
5 0, 5 5 Off A7L 5 4 (C, n^-7^yM6^jf 

AU 113-^50, 5 5 (CRtffeftfc£fl£=3>f/i'5 
3ic^m^^riim-r^wi:tcj;«9, 113-^50, 
5 5(D^lttft:5 2Xf^A5 7 t£*tfa LftmmmiCM 



( 4 ) 

5 

[0 0 19] 

[flUB] ^ 1 (Dffi^Mt^^f-^ 5 BMI 2 

«NB^fi!ctSii:l:J:^ a-*^*S> M 6 a> 

[0 0 2 0] 10 

[0021] ( l ) m i H*£#J 

H 1 2 1 W-^Srtf LT^-THI 1 icfcl^ 
tr^y*— * 2 Of*, n-^v^7M6 

<oj^#!i® immm) <do%. jBitnoa^ /uU6Rxf%$ 

[0 0 2 2] -*-ft*?*>H2l^i-J: n — 

[0 0 2 3] :(OtfIf«NB|t«lft(D3^;^6 

[0 0 2 4] ^(OifI«NB$rMt5fcftWtI 

3-^&53 A7L (rtJSflO 3 4|:f»a*iU 
<Du — M 6 $r#AUfcKcD^^n-^^^ 
h 1 6(Dffig^a6^-r^{iBS:J6^$}-3 2 laot 

[0 0 2 51 -Tft*>*)*Wt3 — 1 nffi^tt^ 
rt«»3 4lc#«#j|!lS:#|ll-rs^:«><0*3 5j&S^J&£ 
tt, Sfefc*WHffia»fertJ«l»3 40>flf3 5(C[rJ^oTS: 
ilbfcH51?L3 6a*RJS#fttCiBo-C\ »35 U 

[0 0 2 6] $t04lil^ti: 3 2- 40 

^si$»^na«jR<o^jB« 3 2 Aj5«»rits*tt*5 

t) x ^^ggP3 2 A5r#«a— *8R3 1 Ortffl«3 4 
tC^-T5o C(D^|R5 3 2 ACOi^^H, ^^3—^35 
3 1 <Dftm$$3 4 l^n — 9^tf*y M 6 ALfcKI 
td x ^D-^^^!y hi 6(Oil^^fit^lI?L 

[0 0 2 7] *»< LT«3 5tC«a#i§&3 7 S:*® U 

^^^#^3 7^ 5-io [ka] m&vmmmffi&mn 

£*Lfca — Y 1 6 ^{ffilffifcEl 2 J; 0 50 



#i¥6 - 3 8 4 9 3 
6 

[0 0 2 8] 6*±<D*jSfc*5V^ Bl«©a>f^«6 

.Rtf^fficD^/Ugpi ocD^^flt£#ft1-£teBl-$S 

[0029] r.rt?Ji#«««NBdSNaiat/s«<o* 
- y ^S^^^l-M ^ tit v ^6 - I- i 9 , 'S- 

BSr^riELfcr i:tcj:5n — h 1 6 

[0 0 3 0] £k±<Dmf8.\Z£tl^ X2 — bl 

So 

[00 3 1] *fcaK«»«««NB«rN«Xt5S«0 

[0032] m\cmmmmmKB*Fimmti,tzz.t 

\z£*>* ^3 — ^#53 KOHil?L3 6 <£>ISrW^3:R 

[0033] t£&±M<Dmmm\z&\i*xft* mm<om 

*«fiB«NBS^«^dcUfc»*l^:oV^"C3^'<fcJ5^ **W 

[0 0 3 4] $^^±^OHJte^J(C^oV^X^, *BP^^r 
2ffl«^cD^7 i ^t'V^ ; e— * 2 0 iCjgffi Ufc^^^o 

[0 0 3 5] ^^td±^<30^^JlC^V>r^, ^3 — 
<7>R5M7L3 6 $r^Ufc4i^^o^T^-<fc^ N 

[0 0 3 6] (2) ^2^5£^iJ 
?L5 4^«fi8*tt-C*3 9, 3ttK«&5 4<D«Hfc#« 



t 



( 5 ) 

7 

[0037] ^:t^6 (c^-r J: 0 fla- ^50 

£«JM*S3t^ tic J: 9. SiiTLS A\z.**-9-*?*y 
h i 6«r»ALfcWte. ^S»#5 2I««d 10 

«\ n — h 1 6$rRaldFL5 4l:)fALfc» 

[0 0 3 9] ^ot:(0»j:otll^fcn-^ 
^WM6i:J:5«Jft4, HI 7 t^-TJ: 5 p — 
9<r*9*y h 1 6(DlHl^$ft 1 5 £¥?Tft;frftl£*tUT + 
'frffi#o«##ll< ft a. 20 

[0 0 4 0] ^±(D»J&K:te^T x ^lfflO=i-f/^6 

Mi2ffi©3>f;vajio^a5 (mi) 

a — 9-*r?*y hi 6 <0#«aolc«*<0pv^»d$»^ 

* sum o<D&&mctt&^zifcw\zm&<om^n&%: 

[0 0 4 2] ft*3ji3*OSIJI6«^S3V^Ttt, «^3— ^ 
5 O^Mi: LT*«ttft5 2&3 — ^£B5 1 "C^i^ 

40 

[0 0 4 3] ^oj; 5K*r*U*> 3 — ^gp5 l&tfu — 
9*rtf*y h 1 6<0«e®MOffifflldSS»flfSl55 7K*S 
^T*:#<ft£r £K<fc >K *«=>r^J2:«F««iffi*ii 

«U;WSfc:Stt8ttl5 5 7|C#ftLAco-*"^*:y b 1 
[0 0 4 4] *fc±j*^5B»0yfc:teV*TfiJ\ #8£t£#5 



^^^6 - 3 8 4 9 3 
8 

5 2i:UX^ffl5W^ffiv^a^:t^c:J:oT, 3^^5 3 1: 
»a««*:jlfiUfcl«*cS»«»*f (5 2) icffiSSKI 

, ^nia^MM (5 

|i£or»ft 5 2 %m^z> r £ laotMW^^ 

[0 0 4 5] *fe±Jfi(03li6ffJ^*5V>Ttt. f£)#<£>*#& 
3 — ^ 5 0, 5 5 ten — h 1 6 £r}f AUf 

[0046] Ttefrhm i o fc*sv*r 6 o nm&^y v 

*«tt»6 3 «rj*#Ufca — *«R5 6 1&U<6 2 

[0047] £fc^£>^-a\ mil id^fj: 5 i-^t 

7K7 0 (0-gJ5^^ 7 2 ^r^^-T ^ ^t^£<9 , m 8 
[0 0 4 8] Sfe^iJSoHlSffillCfeV^Ttt, 

ft-5^x^^>-^-^^t>sffl-t-actds-e#5o - 

[004 9] 

*-r?*y h<ommmicm&m&<n^mmmmm$:J& 

[mi] *^^^<fca^-r^fc o ^^^— ^o^i mfifi»j 
ib 2] m miA&tizxz h<o»m'<* 

[03] *«3-^<0«fifcSr^-f»«B"Cfc5. 

[04] mm*-?\££zmm*&<DWiLmizwirzmm 

[B5] *^S2^IMlcJ:5o-^^^^h^ 
[me] »2 3llftW^*«3-^^«^«r*i-ffl4)'»^ 



( 6 ) 



[B9] ift(D^JISW^J:S#«*ife*^"rSS»W^ffiBI 
[010] »«*tfeeOteo^*«Sr^-t*fB5»W»»H't? 
[Ull] #«*»a>teO^««S:^i-»»»««B|-C 

So 

[Ull 3] t^^O^^^h 0 ^^^— ^©a>f/i/SSr^t 

[@i4] vtsi-ftWHTffca. 

[01] 



<ftBB*P6- 3 8 4 9 3 
10 

[gl 5] »tOn-^n^ M£j:a«tt3R5Mfr«:^ 

[Ull 6] ffi*©D-^v^*y M:£5tt*d**^ 

1~ m ffi 0 X tt ft H 0 *> S o 
[017] f£jk<Du — **ry*y M£«fc58fc*iM&&^ 

[«F#©RW1 

1, 20 ^^^t 0 ^^/^ — 5A, 5B, 9A, 

9B 5 AT, 5BT, 9 AT, 9B 

t mmm. 6 fgifg^/^ 10 ^2ti 

=i-OW$B, 16 b-^WK 3 0, 5 0, 5 

5 ^^3 — ^, 3 6, 5 -4 —.—If NB M 

IKM. 51, 61, 62, 71, 7 3 3—^ 

», 5 2, 6 3 IHKttfc 5 7, 7 2 



[02] 



[0 1 4] 



20 



15 






a 2 Xtemn#&rtf- % s 



[03] 



[04] 




a/4 «t*f>;*m*7-v 



[06] 




30 




34 to /37 



S3 *«3-7^A' 




34 * *t 



( 7 ) 



l$m¥-6 - 3^8 4 9 3 



[125] 




(A) ( 



IIU7] 

^ 16 15 



XZZ22 



] 



(B) 





[H19] 



H8 ^Qbl-lftWo^MifA 




87 3{2 Z$mii-J;**6J&4f> 



8 9 i« 



m 1 1 ] 



[^12] 



70^ 



7! 



H 5 562 S^JafriStf^ 72 



[iiol 

60 61 




16- 



63^ 



Sill -flS*?^^ 



[013] 




IU1 5] 




(A) C 



TZ77A 



-16 



V///A >\ 



□ 



10 6 



4& 

(B) * 



f 





[016] 



16 



(A) C 



YZAYZA 



YAXZA iL 



] <A> [ 



[H 1 7 J 



2^ 



-16 



yzzzztx 



(B) 



OA 



(B) 



8 1 6 ****** B 1 7 # * n*fc*tf4P 



I I 



THIS PAGE BLANK (uspto) 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 06-038493 
(43)Date of publication of application : 10.02.1994 



(51)Int.CI. H02K 37/14 



H02K 15/03 



(21) Application number : 04-225304 (71 Applicant : SONY CORP 

(22) Date of filing : 31 .07.1 992 (72)Inventor : HAYASHI TOSHIRO 

HASHIMOTO TOSHIO 
TSURU RYOSUKE 



(30)Priority 

Priority number : 04151416 Priority date : 18.05.1992 Priority country : JP 



(54) STEPPING MOTOR AND MAGNETIZING METHOD FOR ROTOR MAGNET 



20 




(57)Abstract: 

PURPOSE: To obtain a stepping motor in which 
only a detent torque can be reduced by forming 
a nonmagnetized region on the magnetized 
surface of a rotor magnet opposed to the 
connecting part of stator cores for forming first 
and second phases. 

CONSTITUTION: A stepping motor 20 has a 
nonmagnetized region NB at a position 
opposed to a connecting part of a first phase 
i^io co " 6 and a second phase coi! 10 of a 

peripheral side face of a rotor magnet 1 6. A 
magnetizing yoke 30 is formed of a yoke 31 and 
a positioning member 32 in the case of 



inserting the magnet 1 6 into an insertion hole 34. Grooves 35 for winding a 
magnetizing winding are formed on an inner periphery 34, and through holes 36 passed 
from an outer periphery toward the groove 35 of the periphery 34 are formed in 
number corresponding to the grooves 35 along a circumferential direction. As a result, 
since a magnetic flux density for the connecting part can be made rough, a magnetic 
flux is scarcely converged to the connecting part thereby to effectively reduce detent 
torque generated by converging the magnetic flux to the connecting part. 



[Claim(s)] 

[Claim 1] The stepping motor characterized by forming a non-magnetized field in the 
magnetization side of the above-mentioned Rota magnet which countered the joint of 
the stator core which forms the stator core which forms the 1st phase, and the 2nd 
phase in the stepping motor formed in the location where it has two or more stator cores 
which form two or more phases, and the magnetic pole gear tooth of the 
above-mentioned stator core counters the Rota magnet. 

[Claim 2] The above-mentioned non-magnetized field is a stepping motor according to 
claim 1 characterized by being formed in the boundary section of the magnetic pole of 
the above-mentioned Rota magnet. 

[Claim 3] The configuration of the above-mentioned non-magnetized field is a stepping 
motor according to claim 1 characterized by becoming in a circular configuration. 
[Claim 4] it becomes with the magnetic substance and the insertion hole which inserts 
the Rota magnet is formed — both To the above-mentioned insertion hole of the 
magnetization yoke with which the breakthrough which has opening which countered 
the predetermined location of the magnetization side of the above-mentioned Rota 
magnet when the above-mentioned Rota magnet was inserted in the above-mentioned 
insertion hole was formed By inserting the above-mentioned Rota magnet and 
energizing a magnetization current in the magnetization coil prepared in the 
above-mentioned magnetization yoke The magnetization approach of the Rota magnet 
characterized by magnetizing the above-mentioned Rota magnet while forming a 
non-magnetized field in the magnetization side of the above-mentioned Rota magnet 
which countered opening of the above-mentioned breakthrough of the above-mentioned 
magnetization yoke. 

[Claim 5] While the insertion hole which becomes with the magnetic substance and 
inserts the Rota magnet is formed To the above-mentioned insertion hole of the 
magnetization yoke which has non-magnetic material in the location which counters the 
predetermined location of the magnetization side of the above-mentioned Rota magnet 
when the above-mentioned Rota magnet is inserted in the above-mentioned insertion 
hole By inserting the above-mentioned Rota magnet and energizing a magnetization 
current in the magnetization coil prepared in the above-mentioned magnetization yoke 
The magnetization approach of the Rota magnet characterized by magnetizing the 
above-mentioned Rota magnet while forming a non-magnetized field in the 
magnetization side of the above-mentioned Rota magnet which countered the 
above-mentioned non-magnetic material of the above-mentioned magnetization yoke. 
[Claim 6] The insertion hole which becomes with the magnetic substance and inserts 



the Rota magnet with formation **** To the above-mentioned insertion hole of the 
magnetization yoke which formed the slot in the inner skin of the above-mentioned 
insertion hole which counters the predetermined location of the magnetization side of 
the above-mentioned Rota magnet when the above-mentioned Rota magnet is inserted 
in the above-mentioned insertion hole By inserting the above-mentioned Rota magnet 
and energizing a magnetization current in the magnetization coil prepared in the 
above-mentioned magnetization yoke The magnetization approach of the Rota magnet 
characterized by magnetizing the above-mentioned Rota magnet while forming a 
non-magnetized field in the magnetization side of the above-mentioned Rota magnet 
which countered the above-mentioned slot of the above-mentioned magnetization yoke. 
[Claim 7] While the insertion hole which becomes with the magnetic substance and 
inserts the Rota magnet is formed To the above-mentioned insertion hole of the 
magnetization yoke which has non-magnetic material or a slot in the location which 
counters the predetermined location of the magnetization side of the above-mentioned 
Rota magnet when the above-mentioned Rota magnet is inserted in the 
above-mentioned insertion hole By inserting the above-mentioned Rota magnet and 
energizing a magnetization current in the magnetization coil prepared in the 
above-mentioned magnetization yoke The stepping motor characterized by having the 
above-mentioned Rota magnet which comes to form a non-magnetized field in the 
magnetization side which countered the above-mentioned non-magnetic material or the 
above-mentioned slot of the above-mentioned magnetization yoke. 

[Detailed Description of the Invention] 
[0001] 

[Table of Contents] This invention is explained in order of the following. 

The field-of-the-invention Prior art on industry ( drawing 12 - drawing 14 ) 

The technical problem which invention tends to solve ( drawing 15 - drawing 17 ) 

The means for solving a technical problem ( drawing 1 , drawing 2 , drawing 3 , and 

drawing 5 ) 

Operation ( drawing 1 , drawing 5 , and drawing 7 ) 
The 1st example of an example (1) ( drawing 1 - drawing 4 ) 
(2) The 2nd example ( drawing 5 - drawing 11 ) 
Effect-of-the-invention [0002] 

[Industrial Application] Especially this invention reduces detent torque about the 

magnetization approach of a stepping motor and the Rota magnet. 

[0003] 



[Description of the Prior Art] the phase contrast winding and whose coil section 10 of 
the 2nd phase which comes to cover stator cores 9A and 9B further are 90 degrees of 
electrical angles about a coil 8 in a coil 3 at the coil bobbin 2, respectively in winding, 
the coil section 6 of the 1st phase which comes to cover stator cores 5A and 5B further, 
and the coil bobbin 7 as a stepping motor is conventionally shown in drawing 12 — with, 
it is fixed in housing 11. 

[0004] Moreover, it is supported pivotably free [ a revolution of a revolving shaft 15 ] 
through bearing 12 and 13 to the housing 11 concerned, and the Rota magnet 16 is being 
fixed to the revolving shaft 15 concerned through the sleeve 14. 

[0005] As shown in drawing 13 here, therefore the coil section 6 of the 1st phase is 
constituted by two stator cores 5Aand 5B, and magnetic pole gear-tooth 5AT and 5BT(s) 
are formed in stator cores 5A and 5B, respectively. As these magnetic pole gear-tooth 
5AT and 5BT(s) are inserted in the inner skin side of the coil bobbin 2, respectively, 
stator cores 5A and 5B are put on the coil bobbin 2 concerned. 

[0006] Moreover, in the coil section 10 of the 2nd phase, magnetic pole gear-tooth 9AT 
and 9BT(s) are similarly formed in stator cores 9A and 9B, respectively. As these 
magnetic pole gear-tooth 9AT and 9BT(s) are inserted in the inner skin side of the coil 
bobbin 7, respectively, stator cores 9Aand 9B are put on the coil bobbin 7 concerned. 
[0007] It is made as [ counter / the circumferential side face of the Rota magnet 16 
concerned / stator cores 5A and 5B and magnetic pole gear-tooth 5AT of 9A and 9B, 5BT 
and 9ATs, and 9BT ] by supporting the Rota magnet 16 in this way to the concerned 
stator-coresA [ 5 ] and 5B and inner circumference side of 9 A and 9B, enabling a free 
revolution. 

[0008] As shown in drawing 14 here, as for the magnetization pattern of the Rota 
magnet 16, the magnetic pole of a ****** N pole and the south pole is formed in the 
circumferencial direction of a circumferential side face by turns, therefore ~ respectively 
~ 90 degrees only of electrical angles — phase contrast — with, by inputting a driving 
pulse into the coil sections 6 and 10 of the 1st phase attached and the 2nd phase to 
predetermined timing, respectively, only the number of steps corresponding to the 
driving pulse concerned can rotate the Rota magnet 16. 
[0009] 

[Problem(s) to be Solved by the Invention] By the way, it sets to this kind of stepping 
motor 1. By joining an intermediary cage [ the magnetic-flux distribution with the Rota 
magnet 16 ] ( drawing 15 (B)) uniformly as shown in drawing 15 , the coil section 6 of 
the 1st phase, and the coil section 10 of the 2nd phase directly in stator cores 5B and 9A 
The problem to which detent torque which it is completed as the joint concerned by the 



magnetic flux from the Rota magnet 16, and, as a result, bars a revolution of the Rota 
magnet 16 concerned becomes large is ******. 

[0010] How to cut some Rota magnets 16 which counter the joint of each coil sections 6 
and 10 of the 1st phase and the 2nd phase as one approach for solving this trouble as 
shown in drawing 16 , and to make it the Rota magnet 16 not counter the joint of the coil 
concerned is considered. If it does in this way, as shown in drawing 16 (B), magnetic flux 
can be rough-**(ed) in the location which counters the joint of a coil, and it is thought 
that detent torque can be reduced. Moreover, as shown in drawing 17 , slot 16A is 
formed in the hoop direction of the front face of the Rota magnet which counters the 
joint of each coil sections 6 and 10 of the 1st phase and the 2nd phase, and the approach 
the Rota magnet 16 approaches the joint of the coil concerned, and it is made not to 
counter it is considered. If it does in this way, as shown in drawing 17 (B), magnetic flux 
can be rough-**(ed) in the location which counters the joint of a coil, and it is thought 
that detent torque can be reduced. However, there is a problem to which the holding 
torque for holding the Rota magnet 16 by the predetermined angle of rotation falls while 
according to such an approach the processing approach makes it complicated and 
productivity worsens, and it is still inadequate as a solution, and ******. 
[0011] This invention was made in consideration of the above point, and, therefore, 
tends to realize the stepping motor which can reduce only detent torque, without 
degrading a motor property to the simpler manufacture approach. 
[0012] 

[Means for Solving the Problem] In order to solve this technical problem, it sets to this 
invention. In the stepping motor 20 formed in the location where it has two or more 
stator cores 5 A, 5B, 9 A, and 9B which form two or more phases, and the magnetic pole 
gear tooth of a stator core counters the Rota magnet The non-magnetized field NB is 
formed in the magnetization side of the Rota magnet 16 which countered the joint of 
stator-core 9A which forms stator-core 5B and the 2nd phase which form the 1st phase. 
[0013] Moreover, the non-magnetized field NB is formed in the boundary section of the 
magnetic pole of the Rota magnet 16 in this invention. 

[0014] Moreover, it is made for the configuration of the non-magnetized field NB to 
become in a circular configuration in this invention. 

[0015] moreover, in this invention, it becomes with the magnetic substance and the 
insertion hole 34 which inserts the Rota magnet 16 is formed — both To the insertion 
hole 34 of the magnetization yoke 30 with which the breakthrough 36 which has 
opening which countered the predetermined location of the magnetization side of the 
Rota magnet when the Rota magnet 16 was inserted in the insertion hole 34 was formed 



By inserting the Rota magnet 16 and energizing a magnetization current in the 
magnetization coil 37 prepared in the magnetization yoke 30 The Rota yoke 16 is 
magnetized forming the non-magnetized field NB in the magnetization side of the Rota 
magnet 16 which countered opening of the breakthrough 36 of the magnetization yoke 
30. 

[0016] Moreover, while the insertion hole 54 which becomes with the magnetic 
substance and inserts the Rota magnet 16 in this invention is formed To the insertion 
hole 54 of the magnetization yoke 50 which has non-magnetic material 52 in the 
location which counters the predetermined location of the magnetization side of the 
Rota magnet 16 when the Rota magnet 16 is inserted in the insertion hole 54 The Rota 
magnet 16 is magnetized forming a non-magnetized field in the magnetization side of 
the Rota magnet 16 which countered the non-magnetic material 52 of the magnetization 
yoke 50 by inserting the Rota magnet 16 and energizing a magnetization current in the 
magnetization coil 53 prepared in the magnetization yoke 50. 

[0017] The insertion hole 54 which becomes with the magnetic substance and inserts 
the Rota magnet 16 in this invention moreover, with formation **** To the insertion 
hole 54 of the magnetization yoke 55 which formed the slot 57 in the inner skin of the 
insertion hole which counters the predetermined location of the magnetization side of 
the Rota magnet 16 when the Rota magnet 16 is inserted in the insertion hole 54 The 
Rota magnet 16 is magnetized forming a non-magnetized field in the magnetization side 
of the Rota magnet 16 which countered the slot 57 of the magnetization yoke 55 by 
inserting the Rota magnet 16 and energizing a magnetization current in the 
magnetization coil 53 prepared in the magnetization yoke 55. 

[0018] Moreover, while the insertion hole 54 which becomes with the magnetic 
substance and inserts the Rota magnet 16 in this invention is formed To the insertion 
hole 54 of the magnetization yokes 50 and 55 which have non-magnetic material 52 or a 
slot 57 in the location which counters the predetermined location of the magnetization 
side of the Rota magnet 16 when the Rota magnet 16 is inserted in the insertion hole 54 
It has the Rota magnet 16 which comes to form a non-magnetized field in the 
magnetization side which countered the non-magnetic material 52 or the slot 57 of the 
magnetization yokes 50 and 55 by inserting the Rota magnet 16 and energizing a 
magnetization current in the magnetization coil 53 prepared in the magnetization yokes 
50 and 55. 
[0019] 

[Function] By forming the weak non-magnetized field NB of a surface field in the 
magnetization side of the Rota magnet 16 which counters the joint of stator-core 9A 



which forms stator-core 5B and the 2nd phase which form the 1st phase, it can avoid 
being completed as the joint of stator cores 5B and 9A by the magnetic flux from the 
Rota magnet 16. 
[0020] 

[Example] About a drawing, one example of this invention is explained in full detail 
below. 

[0021] (1) In drawing 1 which attaches and shows the same sign to a corresponding 
point with 1st example drawing 12 , the non-magnetized field NB is established in the 
location where a stepping motor 20 counters the joint of the coil section 6 of the 1st 
phase, and the coil section 10 of the 2nd phase among the circumferential side faces 
(magnetization side) of the Rota magnet 16. 

[0022] That is, as shown in drawing 2 , the non-magnetized field NB of a circular 
configuration is formed in the boundary section of a magnetic pole (N pole and south 
pole) in a part for the core of the direction where the Rota magnet 16 is parallel to the 
revolving shaft of the circumferential side face (magnetization side). 
[0023] By being formed in the location which counters the joint of the coil section 6 of 
the 1st phase, and the coil section 10 of the 2nd phase, this non-magnetized field NB can 
rough-** flux density to the joint concerned. Magnetic flux can be prevented from as a 
result converging to the joint concerned. 

[0024] The magnetization yoke for forming this non-magnetized field NB is shown in 
drawing 3 . That is, therefore in drawing 3 , the magnetization yoke 30 is constituted by 
the positioning member 32 which positions the Rota magnet 16 concerned at the time of 
inserting the Rota magnet 16 as an object for magnetization in the insertion hole (inner 
circumference section) 34 of the cylindrical shape-like magnetization yoke section 31 
and the magnetization yoke section 31 concerned. 

[0025] That is, the slot 35 for the magnetization yoke section 31 to wind a magnetization 
coil around the cylindrical shape-like inner circumference section 34 is formed, and only 
the number corresponding to [ in Mukai or the breakthrough 36 which carried out 
intermediary penetration ] ****** and a slot 35 to a circumferential direction is further 
formed in the slot 35 of the inner circumference section 34 from the peripheral face. 
[0026] Moreover, as shown in drawing 4 , cylindrical shape-like height 32A is formed in 
a part for a core, and the positioning member 32 fits the height 32A concerned into the 
inner circumference section 34 of the magnetization yoke section 31. When the height of 
this height 32A inserts the Rota magnet 16 in the inner circumference section 34 of the 
magnetization yoke section 31, it is formed in a dimension to which the height center 
position of the Rota magnet 16 concerned counters a breakthrough 36. 



[0027] It is to winding and the magnetization coil 37 concerned about the magnetization 
coil 37 in a slot 35 in this way. The non-magnetized field NB is formed in the boundary 
parts of the magnetization pattern of the N pole and the south pole as shown in the 
circumferential side face of the Rota magnet 16 inserted in the inner circumference 
section 34 of the magnetization yoke section 31 at drawing 2 , and the magnetization 
pattern concerned by energizing the magnetization current of 5-10 [KA] extent. 
[0028] flux density [ as opposed to the joint concerned by forming the non-magnetized 
field NB in the location which counters the joint of the coil section 6 of the 1st phase, 
and the coil section 10 of the 2nd phase in the above configuration ] — rough — it can ** 
— thereby — the joint concerned — magnetic flux — converging — ****** — ** The detent 
torque therefore generated to be completed as the joint concerned by magnetic flux as a 
result can be reduced effectively. 

[0029] The magnetization pattern of each pole can be prevented from breaking off by 
part for the core of a direction parallel to a revolving shaft by forming the 
non-magnetized field NB in the boundary part of the magnetization pattern of N pole 
and the south pole here. Therefore, lowering of the amount of magnetic flux from the 
Rota magnet 16 by having formed the non-magnetized field NB can be lessened, and an 
adverse effect to which holding torque falls by this can be lessened as much as possible. 
[0030] According to the above configuration, detent torque can be reduced by forming 
the non-magnetized field NB in the location which counters the coil section 6 of the 1st 
phase, and the coil section 10 of the 2nd phase in the magnetization side of the Rota 
magnet 16. 

[0031] Moreover, only detent torque can be reduced by forming the non-magnetized field 
NB concerned in the boundary part of the magnetization pattern of N pole and the south 
pole, without reducing holding torque. The noise of a stepping motor 20 and oscillation 
which consider detent torque as a cause in this way can be reduced. 

[0032] By incidentally having made the non-magnetized field NB into the circular 
configuration, the cross-section configuration of the breakthrough 36 of the 
magnetization yoke section 31 can be made into a circular configuration, and, thereby, 
processing formation of the breakthrough 36 concerned can be carried out easily. 
[0033] In addition, in an above-mentioned example, although the case where the 
non-magnetized field NB of a circle configuration was formed was described, even if this 
invention forms the non-magnetized field of not only this but various configurations, it 
can acquire the same effectiveness as an above-mentioned case. 

[0034] In a further above-mentioned example, although the case where this invention 
was applied to the stepping motor 20 of 2 phase configurations was described, this 



invention is applicable not only to this but the stepping motor which becomes with two 
or more of other phases. In this case, what is necessary is just to form a non-magnetized 
field in the magnetization side of the Rota magnet which counters the joint of each 
phase. 

[00351 In a further above-mentioned example, although the case where the 
breakthrough 36 of the number corresponding to the slot 35 formed in the inner 
circumference section 34 of the magnetization yoke section 31 was formed was described, 
this invention can apply not only this but various numbers. 

[0036] (2) 2nd example drawing 5 shows the magnetization approach by the 2nd 
example of the stepping motor by this invention, the breakthrough 54 is formed in the 
core and, as for the magnetization yoke 50, the magnetization coil 53 is formed in the 
perimeter of the breakthrough 54 concerned. By energizing a magnetization current in 
this magnetization coil 53, it is made as [ magnetize / the Rota magnet 16 which the 
magnetization field occurred and was inserted in the breakthrough 54 by this ]. 
[0037] As shown in drawing 6 here, the magnetization yoke 50 is constituted by the 
configuration which put the non-magnetic material 52 which therefore becomes the 
yoke section 51 which becomes with the magnetic substance, for example by resin etc. 
Therefore, according to the generating field from non-magnetic material 52 being weak 
when generating a magnetization field, when the Rota magnet 16 is inserted in a 
breakthrough 54, as for the magnetization side of the Rota magnet 16 which counters 
the non-magnetic material 52 concerned, a surface field becomes weak. 
[0038] moreover, when the location in which non-magnetic material 52 is formed inserts 
the Rota magnet 16 in a breakthrough 54, it receives in the direction parallel to the 
revolving shaft 15 of the Rota magnet 16 concerned — it is made as [ counter / mostly / a 
center position ]. 

[0039] Therefore, as the field with the Rota magnet 16 therefore magnetized by this 
approach is shown in drawing 7 , the field for a core becomes weak to a direction parallel 
to the revolving shaft 15 of the Rota magnet 16. 

[0040] In the above configuration, by forming the weak part of a field in the 
magnetization side of the Rota magnet 16 which counters the joint ( drawing 1 ) of the 
coil section 6 of the 1st phase, and the coil section 10 of the 2nd phase, flux density to 
the joint concerned can be rough~**(ed), and the suction force which does not contribute 
to the output torque which this generates between the joints of a field with the Rota 
magnet 16 and the coil sections 6 and 10 can be weakened. The detent torque which 
originates in the suction force concerned as a result can be reduced effectively. 
[0041] According to the above configuration, detent torque can be reduced by forming 



the weak part of a field in the location which counters the joint of the coil section 6 of the 
1st phase, and the coil section 10 of the 2nd phase in the magnetization side of the Rota 
magnet 16. 

[0042] In addition, although the case where non-magnetic material 52 was put in the 
yoke section 51 as a configuration of the magnetization yoke 50 was described, this 
invention is replaced with non-magnetic material 52, and you may make it form a slot 
57 in the inner skin of a breakthrough 54 in an above-mentioned example, as shown not 
only in this but in drawing 8 . 

[0043] If it does in this way, when the distance between the magnetization sides of the 
yoke section 51 and the Rota magnet 16 becomes large in the slot 57 concerned, and a 
magnetization current is energized in a magnetization coil, the generating field over the 
magnetization side of the Rota magnet 16 which countered the slot 57 concerned will 
become weak. The Rota magnet 16 with the weak surface field of the magnetization side 
which countered the slot 57 concerned as a result can be obtained. 

[0044] Moreover, in an above-mentioned example, although the case where the thing of 
the construction material of resin etc. was used as a non-magnetic material 52 was 
described, this invention can use the thing of not only this but other various 
construction material. For example, as shown in drawing 9 , when a magnetization 
current is therefore energized at a coil 53 to use copper section material as a 
non-magnetic material 52, it is an eddy current II to the copper section material (52) 
concerned. It can be made to generate and, thereby, generating magnetic flux can be 
locally weakened to the copper section material (52) concerned. Therefore, the 
effectiveness by the eddy current concerned can be multiplied in the effectiveness which 
therefore weakens generating magnetic flux to use non-magnetic material 52, and 
detent torque can be effectively reduced much more in it. 

[0045] Moreover, in an above-mentioned example, although the case where the Rota 
magnet 16 was inserted and magnetized to the tubed magnetization yokes 50 and 55 
was described, this invention can apply this also about the case where imprint 
magnetization as shown not only in this but in drawing 10 is performed. 
[0046] That is, in drawing 10 , 60 shows a magnetization head and, therefore, is 
constituted by the yoke sections 61 and 62 which fastened non-magnetic material 63. 
Therefore, the weak part of a surface field can be formed in the magnetization side of 
the Rota magnet 16 which countered non-magnetic material 63 like the case where it 
mentions above, about drawing 6 . 

[0047] Moreover, the weak part of a surface field can be formed in the magnetization 
side of the Rota magnet 16 which countered the slot 72 concerned like the case where it 



mentions above about drawing 8 by forming a slot 72 in a part of magnetization head 70, 
as shown in drawing 11 in this case. 

[0048] In a further above-mentioned example, although the case where this invention 
was applied to the stepping motor 20 of 2 phase configurations was described, this 
invention is applicable not only to this but the stepping motor which becomes with two 
or more of other phases. In this case, what is necessary is just to form the weak 
non-magnetized field of a surface field in the magnetization side of the Rota magnet 
which counters the joint of each phase. 
[0049] 

[Effect of the Invention] According to this invention, the stepping motor which can 
reduce detent torque effectively is realizable as mentioned above by having formed the 
weak non-magnetized field of a surface field in the magnetization side of the Rota 
magnet which counters the joint of the coil section of the 1st phase, and the coil section 
of the 2nd phase. 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the 1st example of the stepping motor by 
this invention. 

[Drawing 2] It is the perspective view showing the magnetization pattern of the Rota 
magnet by the 1st example. 

[Drawing 3] It is the perspective view showing the configuration of a magnetization 
yoke. 

[Drawing 4] It is the sectional view with which explanation of the magnetization 
approach by the magnetization yoke is presented. 

[Drawing 5] It is the perspective view showing the magnetization approach of the Rota 
magnet by the 2nd example of this invention. 

[Drawing 6] It is the partial perspective view showing the configuration of the 
magnetization yoke of the 2nd example. 

[Drawing 7] It is the sectional view and characteristic curve sheet showing 
magnetic-flux distribution of the Rota magnet by the 2nd example. 

[Drawing 8] It is the partial sectional view showing other examples of a magnetization 
yoke. 

[Drawing 9] It is the partial perspective view showing the magnetization approach by 
other examples. 

[Drawing 10] It is the partial perspective view showing other examples of the 
magnetization approach. 



[Drawing 11] It is the partial perspective view showing other examples of the 
magnetization approach. 

[Drawing 12] It is the sectional view showing the conventional stepping motor. 
[Drawing 13] It is the perspective view showing the coil section of the conventional 
stepping motor. 

[Drawing 14] It is the perspective view showing the conventional magnetization pattern. 
[Drawing 15] It is the sectional view and characteristic curve sheet showing the 
magnetic-flux distribution with the conventional Rota magnet. 

[Drawing 16] It is the sectional view and characteristic curve sheet showing the 
magnetic-flux distribution with the conventional Rota magnet. 

[Drawing 17] It is the sectional view and characteristic curve sheet showing the 
magnetic-flux distribution with the conventional Rota magnet. 
[Description of Notations] 

1 20 .... A stepping motor, 5A, 5B, 9A, 9B .. Stator core, SATs, 5BT, 9AT, 9BT .... A 
magnetic pole gear tooth, 6 .. The 1st phase coil section, 10 [ .. An insertion hole, NB / .. 
Anon-magnetized field, 51, 61, 62, 71, 73 / .. 52 The yoke section, 63 / .. 57 Non-magnetic 
material, 72 / .. Slot. ] .... The 2nd phase coil section, 16 .. The Rota magnet, 30, 50, 55 .. 
36 A magnetization yoke, 54 
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